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F0R 0OMPENSA ™Q NONUNIFORMS OF DISPLAY BY CHANGE IN PRIMARY COLOR OF COLOR 

MONITOR 

(57)Abstraot; 

PROBLEM TO BE SOLVED: To provide a matbod for compensating the 
nonunlformlty of display by a change In primary colors of a color monitor by 
using a virtual primary oolor method. 

SOLUTION: The ohromatlclty coordinates and maximum luminance of the 
primary colors of respective pixels in the monitor ore measured and one set 
of virtual primary colors are selected from the measured values of all the 
primary oolors. The tristimulus.valuec of the respective virtual primary 
colors aro generated. fromYthe. respective pixels in the monitor. The 
characteristics of the ylrtua! primary colors are displayed by the 
chromatlolty eooi^inB^j^>^e.^axjrnum luminanoe and may be 
substituted for the virju^^ of the primary colors and 

therefore all the P«o(:e^j^^em«"v!r^a^ primary colors and the-color? 
dleplay of the monitor le^d&ifti^lTn; : When the differences betweefi^ioi 
primary colore and the trlstlrnulue" values of the virtual prj^ary oolors 5 <jft ¥ ' ; " 
small, the relatione between input video signai^ and light ^dWce^moduIation 
signals are searohad In order to make the trlstimulus valuesrof the primary 
ooloro In the pixels and the trlstimulus valuee of the virtual primary colors 
identical or analogous, The trlstimulus values of the primary oolors and the 
tristlmulus values of the virtual primary colors are so set as to oolnclde or 
resemble, Further, conversion coefficients are oaloulated and the input 
video signals are ohanged to the light source modulation signals and the 
drive signals of the primary colors in the monitor are generated by the light 
source modulation signals. 
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claims • . ..nasto. 

[Claim 11 While the ohrometloity coordinate end the maximum brightness of primary oolor of each pixel In a monitor are measured 
and the maximum brightness is brightness generated when not the brightness generated aooordlng to the light source of primary 
color but a fixed current or an electrical potential difference is built In case luminescence of primary oolor is modulated by pulse 
width, brightness is average brightness in a time slot The virtual primary oolor of a lot is chosen from the measured value of all 
primary colore, and the tristimulus values of eaoh virtual primary color ooour from eaoh pixel In a monitor. The property of the 
virtual primary oolor Since It can permute by the virtual primary oolor whloh had primary oolor ohosen while being displayed by a 
chromaticity coordinate and the maximum brightness Since the oolor display of a monitor beoomea homogeneity, and 
homogeneity Is accepted In the oolor dlspley In a monitor when the differanoe of the tristlmulue values of primary oolor and 
vlrtUBl primary oolor is smell while having virtual primary color with all the same pixels. The trlstimulue values of primary oolor and 
the tristimulus values of virtual primary color In a pixel the same or in order to make It similar You may set up so that it may be 
s/milar, or It looks for the relation between en Input video signal and a light source modulating olgnal and the tristimulus values of 
primary color and the tristimulus values of virtual primary color are In agreement Furthermore, the method of compensating non- 
** - of the display by ohange of the primary oolor of a color monitor whloh calculates a conversion coefficient, changes an Input 
video signal Into a light souroe modulating signal, and Is characterized by generating the driving signal of the primary color in a 
monitor with a light source modulating signs!. 

[Claim 2] The approach of .ohoosing three primary colors or the virtual primary oolor In the monitor of the primary oolor beyond it 




[Claim 3] The approach' c^cisT^tfee visual primary oolor of a monjSiSjn 



three primary colore is [Equation 1]. 



Yw =Max f/Z (j ) } s 



Zw^Max {Zor ( j )} % 

V 

It ie the mexfrnum In the tristimulus values of the virtual primary color of red [ In / the maximum in the trletlmulua values of red 
virtual primary oolor la chosen by the ** type, and / in Xmor 0). Ymor 0). and Zmor 0) In It / the pixel of the j-th piece of a 
monitor J, and Mln IV 0» »a the minimum value V to all J. and is Maximum V to allj, and Max IV (0} Is [Equation 23. 

X>*=Max(X<* ( j )}, 



Y**=Min fy°s (J )), 
*Max fZ^§Mj\'"" 



m' 4>*>t im ■ \t* • 




virtual 
thej- 



^e maximum m the trlatimulua value, of the virtual primer* oolor which can be set blue by the ** type is chosen. Xmob (i). 
Ymob W, and Zmob 0 m ft ere the mex,mum l n tha trietimulu. values of the blue virtual primary color In the pixel of the j-th 
7" f ■ ™ n,te L r - The • hromat.ofty coordinate and the maximum brightness In red and green and blue virtual primery odor are 
calculated from fto maximum of the tristimulus value, of the red chosen by the ebeve-mentioned approach and TeTirtual 
S^ZS**?* M " ,* 8 « 8 T " nd b ' U ^ By the Whit ° b " lano ° How t0 °»">P»nsate the ununiformity of the tfepley by 

ittSS^JS££Z 3? d ' ng t0 C,6im 1 ° h * ra0terl " d * ■*"** between' th'e 

CCtaim 4] The relation of the Input video signal and light source modulating signal In a monitor In three primary colors is [Equation 
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h asks by the +* type and Xtoalpha (n, J), Ytoalpha (nj), and Ztoalpha (n, J) in it are all the tristimulus values of alpha color 
primary color In the pixel of the J-th pleoe of n drayvlnffs. alpha shows red, green, or blue and Xvalpha (nj), Yvalphe (n, J), and 
Zvalphe (n.J) are all the trlstimulus values of alpha color virtual primary color in the pixel of the j-th piece of n drawings, alpha 
shows red, green, or blue, the sum of tristimulus values adds red and green and blue trlstimulus values, and It Is [Equation 5] 
about each above-mentioned formula, respeot!valy : 

a«(».y)=2>*o>,(«J). < B . * - r. . i. w 

P 

er whioh Is tho light source modulating signal of the red In the pixel of the j-th pleoe of n drawings, and green and blue primary 
oolor when It puts Into a ** type (n, J), sg (n, J) and ab (n, J) are obtained. These Sr (n, j), Red [ in / in Sg (n r j) and respectively Sb 
(n, j) / the pixel of the J-th pieoo of n drawing! of a monitor 1 It is the approach of being the Input video signal of green and blue 
primary oolor, and compensating the ununiformfty of the display by change of the primary color of a oolor monitor aooordlng to 
claim 1 characterized by.C****.Q) being a conversion coefficient about the pixel of the J-th pleoe of a monitor. 
[Claim 6] The relation .df$h&'toput video signal and light souroa modulating signal In tha monitor more than three primary colors is 
[Equation 6], 




« i 



The Ruhr of a type and color separation asks, The usual Input video signal In It Since there is only a signal of red and three 
green and blue oolors, by the Ruhr of the oojor separation It Is necessary to separate the speorfio gravity or video signal of eaoh 
primary oolor, Xtoalpha (n, J), Ytoalpha (n, J) and Ztoalpha (n, j) are all the trlstimulus values of alpha color primary color in the 
pixel of the j-th piece of n drawings of a monitor, alpha in it shows one in red, green, and blue. Xvalpha (n, j), It ia all the 
trlstimulus values of alpha oolor virtual primary color In the pixel of the j-th piece of n drawings, alpha In it Is one In trlstimulus 
values, the sum of the trlstimulus values of seld formula adds the trlstimulus values of all primary colors, and Yvalpha (n,J) and 
Zvalpha (n. j) are [Equation 7] about eaoh above-mentioned formula, respectively. 

When It pute into a ** type, aalpha (n, j) is oalled for end Smbeta (n, j) is the video signal of beta color primary color in the pixel 
of the J— th piece of n drawings .of a monitor. When converting the red in it, and a green and blue input video signal, Smbeta (n, j) is 
an input video signal. W^e^^t6>xpreeee8 red, green, or blue and the video signal of three or more oolora la converted. Smbeta 
(n, j) is a video signal ^^ipop^irigito eaoh primary oolor already separated by red and the green or blue Input video signal, beta 
la the approach of beihg,;pno/^ oompensating the ununlformlty of the display by ohange of the primary oolor of a oolor 

monitor according to-dafi^^^ Q) being a thing about the conversion coefficient in the pixel of the j-th 

piece of a monitor. wv^ ,\ ' • . £ 

[Claim 6] Tho stop wruoh^^^^xcnvsrsion ooofiFIoIent is the;a^pma'oh of compensating the ununiformlty of the display by 
ohange of the primary color of ^alcblpr 'monitor aecording,to ;daim ^ by substituting for the formula of the 

conversion coefficient which obtained the chromatlclty ■dpofol^Bte'of each primary color of each pixel In a monitor, and the 
measured value of the maximum brightness et^ths step which jooks for the relation between an Input video signal and a light 
source modulating signal. -Cf- ' 

[Claim 7] How to compensate the Uhunifbrmity of the display by change of the primary color of a color monitor according to 
claim 1 oharaoterized by having the step which memorizes a conversion coefficient the step which accepts a video signal ih e 
oontrol unit, the step which downloads the conversion coefficient memorized by memory to en arithmetic and logic unit the step 
calculated by the arlthmetlo and loglo unit, and the step which converts a video signal Into a light source modulating signal In the 
system whioh oonverts a video signal Into a light souroa modulating signal. 

[Claim 8] While the light source modulating signal aoquired in the step whioh oonverts a video signal Is used for the step whioh 
generates a light source driving signal and modulating the driving signal of primary oolor When it has relation with the nonlinear 
the brightness and the amount of modulations of a driving signal of the primary color In it Before modulating a light source 
modulating signal to the driving signal of primary oolor, this nonlinear relation is corrected and a light source modulating signal Is 
amended. The amount of modulations of e driving signal For example, it is tho approach of compensating tha ununlformity of the 
display by ohange of the primary oolor of a color monitor according to claim 1 which the magnitude of the starting current is 
expressed In the case of amplitude modulation, and Is oharaoterized by expressing the pulse width of the starting current in the 
oase of pulse width modulation., • 

[Claim 8] While the ohromatlclty.coordlnate and the maximum brightness of primary oolor of esoh pixel In a monitor are measured 
end the maximum brigrr^^lls^ generated when not the brightness generated according to the light source of primary 
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color but a fixed ourrent or en eleotrioal potential difference it built In oase lumlnesoenoe of primary color Is modulated by pulse 
width, brightness Is overage brightness In a time slot. The virtual primary color of a lot is choeen from all the measured value of 
the primary oolor used for a monitor. It generates from the primary color In whloh all the combination of each pixel [ in / in the 
tristlmulus values of eaoh virtual primary color / a monitor ] is possible. The properly of the virtue! primary oolor Since It can 
permute by the virtual primary color whloh had primary color ohosen while being displayed by a chromatioity ooordlnate and the 
maximum brightness While having virtual primary oolor with all tho same pixels, the oolor display of a monitor beoomos 
homogeneity. Since the ohromatlolty ooordlnate and the maximum brightness of primary color in eaoh pixel In a monitor are 
measured, and homogeneity is accepted In the oolor display in a monitor when the difference of the tristimulus values of primary 
oolor and virtual primary oolor Is small after primary oolor Is prepared in a monitor. The tristlmulus values of primary oolor and 
the tristlmulus velues of virtual, primary oolor in a pixel the aama or In order to make it similar You may set up 80 that It may be 
similar, or it looks for the relation between an Input video signal and a light source modulating signal and the trlstlmulue values of 
primary color and ^•/^^fjnHy?\y Qlu °|B of virtual primary color ere in agreement Furthermore, the method of compensating the 
ununlformrty of the display bV^hanKe of the primary oolor of a color monitor whloh oaloulatss a conversion coefficient, ohangee 
an input video signal Irrtefaf;^ signal, and Is oharaoterlzed by generating the driving signal of the primary 

color in a monitor 4bwL i 

"~ ~" ' ' ' ' 1 " " * oolor beyond 

oolors In 
modulating signal 

eternal How to compensate the uhuhlformity^ the disMy^y eltshge of the primary oolor of a color monitor aooordlng to claim 8 
which makes the maximum brightness of ea^lrtual pnntery, oolor lower than the maximum brightness of corresponding primary 
color, end is oharaoterlzed by adjusting proportionally between the maximum brightness of virtual primary oolor by the whito 
balance. 

[Claim 1 1] The maximum of the trlstlmulue values of the red virtual primary oolor ohosen In the approach of choosing the virtual 
primary oolor of a monitor in three primary colore when the primary lights of the red of Nr Individual were contained in one pixel 
(d [Equation 8], • 

C = N, *Max{Y 0 «U)) 
ZZ = K *Max{ZZU)) 




It asks by the type and Xmor (|), Ymor (j). and Zmor Q) In It are the maximum of the tristlmulus values of the red primary color 
used for the monitor of the jHh piooe. For Max {V Q)}, the maximum of the tristimulus values of the green virtual primary color 
ohosen when it was the^mlnl^um value V tp "all J, and It we 
oontalned In one pixel ^^[ Mln :^^)] J [Equation 91 



\&%gi$4W, VB,U ,° v , to al| l an<J lt We8 Maximum V and the primary lights of the red of Ng individual were 



Z~ = N K *Max{Z~U)} " ' 




" V!f>H. 



The maximum of the tristlmulus values of the" blue virtual primary oolor which was called for by the ** type, Xmog (j), Ymog (|), 
and Zmog Q) in it were the maximum of the tristlmulus values of the green primary color used for the monitor of the j-th pieoe, 
e ^i W * $ A°r boe ^ he Ai^ p !i mary ,lfihts of tno rod °* Nb Individual were oontalned In one pixel is [Equation 10]. 

It asks by the ** type end Xmob 0), Ymob (J). and Zmob 0) In It are the maximum of the tristimulus values of the blue primary 
oolor used for the monitor of the j-th pieoe. The chromatioity ooordlnate end the maximum brightness in rod and green and blue 
v,rtual primary color are oaloulated from the maximum of the tristimulus values of the red chosen by the above-mentioned 
approach, and the virtual primary oolor which can be set green and blue. Aooordlng to the conditions of a white balance How to 
compensate the ununlformity^he display by change of the primary color of a oolor monitor according to claim 9 characterized 
by adjusting proportlonally^betw w een the maximum brightness of virtual primary color, 
[Claim 12] The relation - of ittff Input video signal and light souroe modulating signal in 
[Equation 11]. ''■■•^ s ^^^jKy 



in a monitor In thrse primary oolors Is 



•I. • V 't - 



.IK- ■ 



a-r.n/) 
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It asks by the ** type and Xtoalpha (n r J), ano^Ytoalpha (h; jFand 2toalphe (n r j) in It are all the trlstlmulus values of alpha color 
primary color in the pixel of the J-lh piece of n drawings, alpha in it shows one In red, green, or blue, Xvalpha (n, J). Jt Is the 
tristimulus valuaa of alpha oolor virtual primary color in the pixel of the j-th pleoe of n drawings., and alpha in it shows one In red, 
green, or blue, the sum of the tristimujus valuee of said formula adds tristimulus values in three primary colors, and Yvalpha (n. J) 
and Zvalpha (nj) are [Equation 12] about eaoh above-mentioned formula, respectively. 

(a, 0= r. g, b) 



ana ^veipna in, » are Ltquation lz. 



If it puts Into a type, Sr (n, j), Sg (nj). and Sb <n,J) will be calculated. Red [ In / In respectively the Sr (n ( J). Sg (n, j), and Sb 
(n. J) / the pixel of the J-th piece of n drawings of a monitor ], It Is the approach of being a green and blue input video signal, and 
compensating the ununlfbrmlty of the display by change of tho primary oolor of a oolor monitor aoccrding to olaim 8 
oharaoterlzed by C**** Q) being a thing about the oonverelon coefficient In the pixel of the j-th piece of a monitor 
[Claim 13] The relation of the input video signal and light source modulating signal in the monitor more than three primary colors 
Is [Equation 13]. 




The Ruhr of a ** typo and oolor eeparation eRksVThe ueuai;&?put video signal In it Since there Is only a signal of red and three 
green end blue oolore, by the Ruhr of the color, separation It Is necessary to separate the speoifio gravity or video signal of each 
primary color. Xtoalpha (n. J), Ytoalpha (n, J) and Ztoalphe (n, J) are all tho trlstlmulus values of alpha oolor primary color in the 
pixel of the J-th pieoe of n drawings of a monitor, alpha in it Is red and all the trlstlmulus values of alpha oolor virtual primary 
color [in / one In green and blue Is shown and / In Xvalpha (n, j), Yvalpha (n, j). and Zvalpha (nj) / the pixel of the J-th piece of 
n drawings J. alpha In It is one in trlstlmulus values, the sum of the trlstlmulus values of said formula adds the trlstlmulus values 
of all primary colors, and It Is [Equation 14] about each above-mentioned formula, respectively. 

a -('W> = Sc-0)^(/i.y) 



■ 

Wen It puts into a ** type, aalpha (n,J) la oalled for and Smbeta (n. j) is the video signal of beta oolor primary color in the pixel 
of the J-th piece of n drawings of a monitor. When converting the red in it, and a green and blue input video signal, Smbeta (n.J) Is 
a video signal. When beta expresses red, green, or blue and the video signal of three or more colors is converted, Smbeta (n, j) Is 
a video signal corresponding to each primary oolor already separated by red and the green or blue Input video signal beta is the 
approach of being one of them and compensating the ununlformity of the display by change of the primary color of a oolor 
monitor according to olaim ^characterized by Om**** © being a thing about the oonvereion coefficient In the pixel of the J-th 
piece of a monitor. . f^A^tft 




[Claim I B] Tho atop which (MmoriiesV opr\vereion oMflMfrg In tHVeystem which converts a video signal into a light source 
modulating signal, and step which accepts a video signal' i^dontrbl unit Step whloh downloads the conversion coefficient 
uZ^™^%TT V "!! ' ! h metlc /[? d un,t *} op c ^ ul »t»« * *. arithmetic and logic unit How to compensate the 

a^hteh celt*. I ?-\ 0f ^ nmary ° 0l ° J r ? » CO,or monItor according t0 0,alm 9 characterized by havlng.the 
step which converts a video signal into a light source modulating signal, 

ESSl 163 ^'l!. the liaht "P* 00 modulating signal acquired In the step which oonverto a video aign.1 Is used for the step whloh 
E TE£Z!£ JSZl signal and modulating the driving signal of primary oolor When It hVa relation with the Sinear 
the .brightness end the amount of modulations of a driving signal of the primary oolor in It, Before modulating a light source 

Znlev LlZnZ ^ modulations of e driving signal For example. It is the approach of compensating the ununiformlty of the 

S„ y H ■ T L prlm ; ry J °° lor of * ° olor monltor aco »««»« to claim 9 which the magnitude of the starting current Is 
35"pll«tS*h mblSff modu,ation ' » nd 18 characterized by expressing tho pulse width of the sterling current in the 

[Translation done.] 
* NOTICES * 




. 7 ^iw&sr 



So the^nflati.on.m^y;^ reflect the original praolsely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Thle Invention relates to the approach of compensating the ununiformity of the display by change of the 

primary color of e color monitor. 

[0002] 

[Description of the Prior Art] A general oolor monitor has red and green and blue three primary oolors. When the chromatiolty 
ooordinate of one primary oolor In each pixel oomblned with monitor display le not the earns respectively, the color display of 
primary oolor will be an ununiformity. moreover, the new primary color of distribution of the chromaticity ooordinate of primary 
color to a lot — ohooelng — the original three primary colors In each pixel — each — ****** — primary color can be made. 
However, ainoe the new.prlmary color as whloh only tho one light source was chosen in praotice oannot be displayed, this new 
primary color Is oalisd virtual primary color. In case It carries out, the original primary color is changed to virtual primary oolor 
*♦**. The ohromaticrty:.o6orai^ate^of virtual primary oolor le the some as that of eaoh pixel, and it ia because a oolor display will 
be homogeneity. Generai$^ a virtual primary color method, and oan be applied to all the monitors that tho 

ununiformity of color .mk^^f^^l^'- ' 1 > 

t a light in three primary 
color whioh is different to the 

.... L5 -r;.v n , - - —r-~J the primary color of the same 

britfitnoss on the whole soreen, a dlfference^IJ. arise Intfeteoldr when displaying. This phenomenon Is one of the main oausee 
of degradation of the Image quality of a llght^mltting diode monitor. Moreover, while eaoh pixel of a matrix-type coloring light 
emitting diode monitor consists of light emitting diode of red t\nd three blue and green oolors, the coloring light emitting diode 
monitor of a eoanning formula beoomes one scanning soreen from the light emitting diode of one or more linear matrices, and 
™™ er » ■" mo * thare ,e a considerable difference in tho different optics and the different electrical property of light emitting diode 
while these two kinds of monitors need to use a lot of light emitting diode, tho light emitting diode monitor is not exoellent in 
color homogeneity. For example, although a manufacture manufacturer ohoooes before shipping light emitting diode, the usually 
chosen blue or green light emitting diode has the variation of 10K or moro of ohromatlcity coordinate and such variation oannot 
attain a uniform oolor display, variation oan be stopped if the outstanding light emitting diode Is chosen. However, as for the 
matrix type monitor of 800x600, at least 480,000 light emitting diodes need whenever [ snalysls ] for one primary oolor. 
Therefore, when It has auoh quantity, It Is very difficult to enforce the approaoh of said selootion, 
[0004] 

[Objects of the Invention] This Invention oompeneates the ununiformity of the display by ohange of the primary oolor of a color 

monitor by solving the above-mentioned technical problem and using a virtual primary color method 

[0005] 

[Means for Solving the Problem] While this Invention measures the chromatiolty ooordinate and the maximum brightness of 
primly color of eaoh plke|^n)a: monitor and the maximum brightness Is brightness generated when not the brightness generated 




it eim lor You may set up so that it may be elrnller, or it iooks'for the relation between an Input video signal and a light souroe 
modulating signal and the tristlmulus values of primary color and the trlstimulus values of virtual primary oolor are In agreement, 
Furthermore, a conversion coefficient la calculated, an Input video signal Is changed into a light source modulating signal, and the 
approach of cornpensat ng the ununiformity of the display by change of the primary color of a oolor monitor characterized by 
[0008] th<> Prima,y oolor ,n 6 moni * br wrth a J| 8 ht BOUroo modulating signal is offered. 

Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a detail with reference 
to an aocompanying drawing. 

SiIS!L%? , ^J^r , " t ? Ul ?" rfP*™* 00 ' 0 '- ir > *• OBI 931 (X, Y) ohromatlclty-coordinato system concerning this 
Z «l %o™!i' n \ f*'J 8h r' ng tH f ° 0l °, r fl " d ? f thB tn "" nel8 0f th0 eXWn P |e - drawlng 2 18 the coordinate Fig. showing 
Hate ™J tfJ, !• 7 P 2 n, i? "Z^ ch0S " n bMad ° n ■ and ^win g 3 converts an Input video signal Into a 

5™*JTi modutating elgnol. It h the block diagram of the system with whloh the ununiformity of oolor Is compensated, and 

rf^JS? *t # " rithmotl ° and l0 « fc "* in brewing 3 . While drawing S shows distribution of 

E* J£1?JE 7 °fl °!7 ^l he 0,E1M1 ohromaticity-ooordlnate system oonoemlng this Invention it le the coordinate 
2£52£S£ ^^M^^ 0f ? ° ex " mpla ' and drawin « S '» coordinate Fig. showing the oolor field of four 
™ **7Z?JZl"Jl "^'?4j 9Mn . baeod • BtattlM 7 i. tho blook diagram of the system which inputs red. 

Ee^Ta! i£&^ ! % ' , T?J r *° ? our , k nda * ,i8ht eourca "Elating »ter«l8- Bi&m* g i* the block diagram of 

°T 6 ^i%SM 9 ' 0 ! V,deo -"^ ale 'ntO;four kinds of light source modulating signals, end drawing 9 isthe bl< 
."f °^ft8fflil««^^^^l9¥o unit ki.tisi&mA . * 



block 



^ ,^,7, t n"; " """ '"" ""IK."" «iiJ;Ma9<chtomatlclty coordinate in three primary oolors are in four wav 

*T2T of * ?' and respectively, and .a^bnflguratloh'J ge ['(Ike the field ] i. sufficient as them. and. generally thZ Z 
such a fiald as a pnmary oolor area. Furtharm^a. the chromstlolty coordinate of throe triangular top-most vetoes is good also 
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as a ohrometleity coordinate of the primary color of a lot tho oolor field In a triangle la formed of the primary oolor of b lot, and 
the field of this triangle Is oalled oolor field triangle. Moreover, while each pixel in a monitor has a oolor field triangle 
oorreaponding to It, the top-most vertices are looated In which [ in the primary oolor field corroaponding to ft ] one point and 
such a oolor field triangle is oalled primary color field triangle, the coordinate of tho top-moet vertloee la called virtual primary 
color field triangle. 

[0010] Ah mentioned above, by choosing virtual primary color, a virtual primary color field triangle is looated In a primary color 
field triangle, and the same virtual oolor field aa each pixel In a monitor Is displayed. Although the color field of the approach Is 
small, since the oolor eatUration, ratio of light emitting diode is high, the virtual color field to ohooae la larger than a general color 
!L°! d v£ 0 f ■ ®? da ,!' quid or y^ al <-May monitor are the example. Moreover, as shown In drawing 2 . while 

° ^ oolor as other approaches of ohooelng virtual 

primary oolor la alao shown. Moreover, as shown 
the greatest virtual color field is located 

ohooae according to an operating condltloa 
. *'' aat0et cobr field , is no* the bes$J$eet^ primary oolor la choaen and tho primary color of CRT 

which la other monitor taohnlquea. or LCD is^ulated^^l fct' 

[001 1] Moreover, whan the light outputted ff|j# the light emitting diode in a monitor can control brightness by amplitude 
modulation or pulse width modulation, It uees^amplitude modulation and the brightness and etgnal of output light use pulse width 
modulation proportionally, time amount is divided Into the time slot of the eame apacirig, and the pule© width and tho signal of 
output light are proportional within the one time slot. Moreover, when the width of face of a time slot Is suitable, vision brightness 
a proportional to the brightness of an average of a time slot, Therefore, although the brightness of the pulse of a rectangular 
light la the same to all time elote. amplitude modulation can aojust the visual effect of a pulse, furthermore, when using a virtual 
primary color method for the eyetem of pulse width modulation, while brightness can express the brlghtneaa of an average of one 
time slot and being able to express the brightness I with the formula of I=sxlrn, the oondltlons of s are 0<=s<=l — Im expresses 
the maximum brightness. Moreover, when using It for the system of amplitude modulation, while s is related to the reinforcement 

il \u c II i***** l,ght emttt, ' nff dfods ' wnen uelh * for tna astern of pulse width modulation, a is related to the pulse 
width of a seizing signal, and the maximum brightness Im here is not the maximum brightness that light emitting diode generates 
out brightness generated aooording to a fixed ootuation current 

[0012] the chromatlcKy coordinate of red and green and blue virtual primary oolor — respectively (Xvr, Yvr) — and (Xvg Yvg) 
(Xvb. Yvb) while being expressed, the maximum brightness of red and green and blue virtual primary color is expressed with lmvr. 
imvg, and Imvb. respectively. When choosing those maximum brightness, while always making brightness required for primary color 
^^^^.^^3^3!^^ to.fulfW the conditions of a white balance proportionally between them, 

and blue virtual 
[0014] 




[OOlti ftMnoome out an^g^^J », i g (.) fo^Mj ob00M\t are red and . green and blue video signal, 
respectively- Furthermore. [0016] M£ - 

[Equation 16] ■ jfe* 5 /:& 

O * s„ (n, J) Zj, &t**r, g, b) (2) 

Usually expressing with RGB the input video signal boiled and eet, the relation between the tristimulus values of CIE and a 
ohromaticity coordinate Is [001 71 
[Equation 1 7] 

X* a A <* u /r ) /« 

= hl~ 9 (a* r, b) 



(3 a) 



an 
Va 




[00T8] And [0019] 
[Equation 18] 

<*=. r, g, b) (3 b) 

MfriZToott SSf^^^lfe^^ 2 !^^ ™*™ oolor stimulus values corresponding to 

Z£ J thTXZ fSll Y ' X B Va ' P J ha ^^'Pha ^^nd^valphaXnJ) ere the tristimulus values of the virtual primary 
w .»r ,n we pixei or tne j-tn piece of n drawlng^espectlvef^irand h Is e constent for converting brightness Into Y stimulus value. 

Is SrlrfS^ «»T£ n th ° ' m TT nt i" ° ^' bahnoa O"" brightness, the light emitting diode of the one or more same colon, 
and b. u I nJi .S ?J T mpIe ' oh "Y na - t ' C ■ ? ? 0 .°r din ' t ?^ f tho red of thB *™ of the j-th piece, and green 

dTodo re BD el5vT? m »rt m C« £ ? draw**., end the maximum brightness of green and blue light emitting 

ri^! , M?i. !!r^! y rmor i a) " ,moa ' O lt 18 ' and ,mobl W the rod of *• Kh piece in tho pixel of the j-th pieoe of n drawlnas 

SS& " blu * ,ight emittinB diod9 ar<> ,ort Cn ' i) ' ,0Et(n " l) - 6nd Iobt (n ' J) - ^p^y-T^M!' 

[Equation 19} 

* 
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/' Ol/i*a <m$0m$«Mffl iK > ' . (a = r, g, b) i a \ 



[0023] It oan ©xpras*t$f#3f^^ Ng{s), and Mb(s) |n j^ara^the red In o pixel, and the quantity of green and blue 

light emitting diode, reslii^y^^^/j)^ (n, J). and 'fib -(n, J) ar^tlf^input signals of red and green and blue light emitting diode, 
respectively, and the 
[Equation 20] 

O * a.(n $ j> * J .» (<mm-?S^b) . (5) 

t ■ 4 ■■■ ' 

[0025] It oan express with a ** type. Sinoe the amplitude modulation or Pulsa Density Modulation of light emitting diode is 
performed by using those Input signals, the signal is called a light source modulating signal. J hear that the pulse width of the 
starting ourrent of Pulse Density Modulation Is not proportional to the brightness, either, and there are notes here while the size 
of the brightness of light emitting diode and the starting ofirrent of amplitude modulation Is not proportional. Therefore, as shown 
below* it is necessary to change the formula. 
[0020] 

[Equation 21] 

[x (j)/y (j)]I m 0 (J), 

M 9 * / oat " 




f (JJ/I* (j), 




[0027] And [0028] 

[Equation 22] " ' W '^mm^^ZJZ ****** $N86t 

ru«.J)=KZ i tm (+j>. (-r.f/y (>k) 



fl7-4T (J) -y (J)]/ y (J)}! ( p , J)t 



o a I o a i o a i o aw 



[0029] Xmoalpha in it G), Ymo alpha 0). and Zmoajpho (I) are the tristlmulua values of the primary color corresponding to the pixel 
of the j-th piece, and Xtoalpha (n, j), Ytoalpha (n, J), and Ztoalpha (n, J) show the tristlmulua values of the primary color 
corresponding to the pixel of the j-th piece of n drawings. 

[0030] If said definition shows the -parameter of the light emitting diode in each pixel of a monitor, by using the approaoh shown 
below, virtual primary oolor.o^be ohosen and the luminescence brightness of primary color can be made into a forward value, 
[0031] The maximum tofi^'-trtstimulus values In red virtual primary color Is [0032]. 
[Equation 23] 

Xw =Min (X~ ( % 



Z* -Max 




r» -m** (y- ommm&*^ : -*Ma? (7a> 



. ft r*^**.-** ' " '.ill'" * ^* 



[0033] It is chosen by the ** type. Xmor In lt^|). and YmorXjp— reaohing — while Zmor 0) is the maximum of the trJetlmulus 
yaluee of the red primary oolor in the pixel of the J-th piece of a monitor, Min [V (j)] is the minimum value V to all J, and Max tY (l)J 
is the maximum V to ell J- Furthermore, the maximum of the tristlmulua values In green virtual primary color is [0034], 
[Equation 24] 

JCv =Max (X^ (j )) s s * 

A=Uin(Y« (j)}, ( 7b) 
Z% °Max (2% (])), 

[0035] It Is ohosen by the ** type and Xmog (i), Ymog 0), and Zmog 0) In It are the maximum of the tristimufuo values of the 
green primary oolor In the^jpjxel^-the j-th" piaea of a monitor, The maximum of the tristlmulua values In blue virtual primary oolor 




flle://D:¥My Do^^»^pBOEn¥JP-/^ 8651 .html 2007/1 0/31 

: '^mm 



From:TOYOSU PATENT ATT0RNW^^yai)able0e&F664 1335 



2007/10/31 19:52 




Is [0036]. 
[Equation 26] 



«593 P. 034/048 
9/1 7 i> 



( 7 c) 



[0037] It Is ohosen by the ** typo and Xmob In ft (|), Ymob (i). and Zmob (j) are the maximums of the tristimulus values of the 
green primary color In the pixel of the j-th pleoe of a monitor. 

[0036] It mentioned above — ae — the maximum brightness and ehrometieity coordinate of eaoh virtual primary color — 
respectively — a formula (7a) thru/or (7c) selection — things are made. In that case, naturally a white balanoe needs to adjust 
the ratio between the maximum brightness in eaoh virtual primary color Moreover, why this approach is effective is explained 
below. 

[0039] Usually, X stimulus value of red light emitting diode. Y stimulus value of green light emitting diode, end Z stimulus value of 
blue light emitting diodo <r are -larger than the stimulus value of two sorts of others In red light emitting diode, green light emitting 
diode, and blue light emlj^gj|(o'de respectively. Here, red virtual primary oolor Is explained as an example. Since rod X stimulus 
value Is the minimum .valu^^^geherate from the red light emitting diode In each pixel, but sinoo Y and Z stimulus value are 
maximums, It cannot 'geng^ diode.; However, the Insufficient part is easily suppliable from the green in 

the same pixel, and ^^)^^^^^?i^^^^^^^^ a e at' v efy < Therefore, it can be made to oorrespond to the conditions of a formula 

been arranged at eaoh 
determining virtual primary 

The oonditlone In that 

ease are making equal the tristimulus values^the light geniS|ated from ell the light emitting dlodee In a pixel, and the tristimulus 

values of all virtual primary colors. The relation can be decided by the following formula. 

[0041] 

[Equation 28] 

a>r,f > a-r,g,6 ^ ( 8 ) 

a'f,SM <r-r.g.a ^ 

[0042] A light source modulating signal is searohed for by this formula (8). 
[0043] ; : \ 1 : 

[Equation 27] . , , 

«, (n, J) =c„ (S)s£^m&(J)sx<n> j) +C* (j)s b (n, j) , 

*> <»> JJ ^ <^^^^^, <J>*> <n>J), ( 9 ) 

a* (**> J) =c tr 



s g <n> J^c 9t (j) s t (n> J), 



[0044] Although light emitting diode'emlts li^bntinuou^S ea3h pixel on the screen of the light emitting diode monitor of a 
scanning formula, as for notes here, the light gbjprce modulkfg dknal of the seme Fig. frame does not necessarily perform a light 
source modulation to coincidence Moreover, Sfphe. beto=r r ahd (g, b) are [0045]. when it is a oonverslon coefficient and 
expresses with a formula further. [ c**** 0) in a formula (9), and ] 
[Equation 28] 





9 *i 4»*H* 
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«r, (J> 

d>, (J) 
d br (j) = 

4. (J) - 



*XX , U)Y 0 m b (J) - Xf h (J)Yo m , CO, 



(10) 




x?,U)z?,u)- x?i^ t ufm 



■"•V 



4$&fe> 



AO) 



XZU) 

YZU) 
(J) 



XZU) xz(j) 



» 
Z1 



YZU) 
ZZU) 



YZU) 

ZZU) 



[0046] w — it booomae Ilka. Therefore, if the ohromatlcity coordinate end brightness of eaoh light emitting diode In a monitor 
ere not surveyed end a conversion coefficient is known although tho multiplier In a formula (10) oannot be obtained when uelng a 
virtual primary color met^|^n Jmport video signal is convertible into a right eource modulating signal by ueing software or 
hardware, ? - *. 

[0047] As shown in o^j^ <o**** (])) of each pixel in a monitor Is computed by the formula (10). 
and is memorized in memoW^Pijrthftrmrir« uuhiu s Mnfmi n^;* u» i i ■% _ /_ 

corresponding conversi 
and iogio units oonvert 



of these three arithmet|c^pp|i^s^., a light sources 
C0048] Therefore, ^'mSmSK^ sorts of primal 



^olp^f^^rnSnhior, while being able to Increase the oolor 
reproduction range, the color expression bf^jnunlfo^I^ri this kind of monitor can also be oompenaated by the virtual 
primary color method For example, a matrix^* light emfctgig diode monitor Is that example, and this monitor has yellowish 
green i n addition to red, green, and blue. Moreover, aa shown fn drawing 5 , tho ohromatfclty coordinate of these red, yellowish 
green, and green and blue primary color was distributed over four way type within the limits of R, YG. G, and B, respectively and 
those top-most vertices have appeared in the four way type which is the color field of primary oolor within the limits. Such a four 
way type la called a oolor reproduction range four way type, Moreover, as shown all over drawing, tho oolor reproduction range 
four way type of the selected virtual primary oolor la generated In an original color reproduction range four way type While 
choosing the maximum brightness of four virtual primary colors so that the brightness of primary color required In order to 
generate virtual primary color may always become a forward value as shown In drawingj , a white balance needs to adjust the 
ratio between them, 

[0049] Furthermore, while Inputting a video signal and usually acquiring the video signal of four primary colors of correspondence 

by the Ruhr of color separation only by red and three green and blue sorts in the case of a 4 primary-color monitor The red and 

yenowmh green which correspond, respectively, and the green and blue light source modulating signals ar (n, j) f ay (n, J), eg (n, j), 

and ab(nj) can be aoqulred by using this Ruhr and formula (8). Therefore [0060] 5 ,J ' 

[Equation 29] 



(ii) 




[0061] Being able 
and ] 



are conversion coefficients. [ e>***Q) in it, 



L°S Apoor . d !" g t0 J ha f WTn " la < 1 1 >■ ' DS 6hown ,n &Bsml : r the system block Fig. shown in an operating principle and drawing 3 

arithmetic and logic units Is a light source modulating signal. 
L0053] As other compensation approaches for a 4 primary-oolor monitor, there Is a method of obtaining four oorreeponding red 
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and yellowish w^m.y^nM'^mg^m^^adl e"r (n, Mo'y (n.J). e"g (n. j). and s"b (n, j). respectively, and theae video signals 
— — - "-«• •» • " '~ ' - " ' " ' ' •* ha. the relation indicated below to bathe 




(12) 



[0055] It is alphe=r, y and g, b;beta=r, (y, g, b). and end I hear that it is not neoessarily one and the seleotion 

approach of a conversion ooeffiolant has notes here. [ 0'++++' In It (J), ] According to the formula (12), as shown in drawing 8 , 
while the system block Fig. shown in that operating principle and drawing 3 Is similar, drawing 9 shows the operation of the 
arithmetic and loglo unit In drawing fl , and the output of these four arhhmetlo and loglo units Is a light aouroe modulating signal. 



t.*~ . 




[Translation don< 

* NOTICES * '»P«P^U^ ■ • im 



JP0 snd IHPIT are ffi?Ym0BRm3tfm 1 Y'-tx- 
damages caused by the use of thrsf trln'^ailcn. 1'4I< : . 0M^ : 




IsThls dooument has been translated by cqr$|iiter. So the- translation may not reflect the original precisely. 
2.**** shows the word whloh oan not be translated. 
3.1n the drawings, any words are not translated. 

r 

t 
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DESCRIPTION OF DRAWINGS 

1 ' "" ■ ■ ,. , L M l ■ I — I - - I I I T I U I ' I !■ I . ■ .r.. _. _. _ |P« 

[Brief Description of the Drawings] 

[Drawing 1] The ooordlnate Fig. showing the color field of the triangle of the example while distribution of primary color is shown 
In the OIE1931 (X, Y) ohromatlclty-ooordlnate aystem conoeming this invention 

[Drawing 21 The ooordinata Rg. showing the color field of 2 sets of virtual primary colors ohosen based on drawing 1 

[P r flW Infi 3] The block diagram of the system w*th whloh an Input video signal is converted into a light souroe modulating signal, 

and the ununlformlty of color is compensated 

f Drawing 41 The block of the operation of the arithmotlo and logic unit In drawing 3 

[Drawing 5] The ooordlntfejflg^showlng the color field of the square of the example while distribution of four kinds of primary 
oolors is shown in the ,<^G$iJ|:(x; Y) bhrcmatlcfey-coordlnate system oonoemlng this Invention 

i drawing 6 
four kinds of light 




fl^^ n S 6 3 Tho b, °°fl^^^§i^ s ^ m whlch converts four kin^^yldoo signals Into four kinds of light source modulating 
[Drawing 91 The blook 




[Translation done.] 
* NOTICES * 



JP0 and INPIT are not responsible for any 
damagea caused by the use of this translation. 
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1. Tfils document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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